MEW-105-A PATENT APPLICATION 

SEWER GRATE LOCKING MECHANISM 
AND METHOD OF INSTALLING SAME 

Background of the Invention 

1. Field of the Invention 

[0001] This invention relates to sewer grates commonly located near the curbs of 

paved roads for carrying away surface water. The invention is more particularly concerned 
with mechanisms for locking such grates in their mounting frames to prevent their theft. 

2. Prior Art 

[0002] Sewer grates are located along paved roadways to transport surface water into 

the underground storm drains. Such grates are commonly constructed out of cast iron. A 
typical grate has parallel spaced bars in a grid pattern, with the openings between the bars 
suited for receiving surface water. The upper surface of the grate is level with the road 
surface (i.e. the pavement). 

[0003] Each grate is mounted on a cast iron frame embedded in the concrete 

pavement surface near the curb. The grate is commonly seated on an interior ledge in the 
frame, such that the grate can be readily removed, e.g. when it becomes necessary to clean 
out the storm drain. 

[0004] A sewer grate usually weighs about one hundred fifty pounds. In spite of such 

a large weight, the grates are quite often stolen or at least removed from the mounting 
frames, as an act of vandalism. Thieves sell such grates to metal scrap dealers. 
[0005] The stolen (removed) grates must be replaced, with consequent expense to the 

city. Also, before a replacement grate is installed, there is a potential danger that a vehicle 
(car or truck) will have its front or rear wheels pass over the drain opening. The impact 
damages the wheel and/or the vehicle suspension; personal injury damage can also occur. 


Motorists often sue the city government for negligence attributable to missing sewer grates. 
The opening created by a missing sewer grate is large enough that a small child can 
conceivably fall into the sewer, and be injured. 

[0006] The following prior art represents attempts to anchor or lock a manhole cover 

in position to prevent theft. 

5,065,955 Spiess Locking Device for Coverings for Manholes 

and Other Ground Openings 

4,973,191 Dannhauser Manhole Cover 

5,071,177 Spiess Locking Device for the Positive Holding of a 

Cover or Grate in Frame 

4,964,755 Lewis Manhole Cover Lock Apparatus 

5,082,392 Marchese Manhole Cover Lock with Spring 

Biased Locking Bars 

4,763,449 Vigneron Manhole Cover Sealing and Locking 

Arrangement 

3,279,838 Hamilton Locking Securement for Sheet Metal Housing 

Cover 

4,723,866 McCauley Manhole Cover Locking Bolt Construction 
In practice, it is believed the structures disclosed these in patents are either expensive, 
complicated or ineffective. 

[0007] United States Patent No. 4,723,866 which was issued February 9, 1988 to 

Durham McCauley shows a manhole cover locking mechanism with a special bolt head 
requiring a specially constructed wrench. 

[0008] United States Patent No. 3,279,838, which issued October 18, 1966 to Douglas 

L.P. Hamilton, shows a locking bolt head having a diagonal opening with a central pin that 
requires an Allen wrench with a central cavity for receiving the pin when the Allen wrench is 
inserted in the opening. 


Summary of the Invention 
[0009] The present invention relates to a locking mechanism for a conventional sewer 

grate, for deterring would-be thieves or vandals from removing the grate from its mounting 
frame. The locking mechanism, in its preferred form, comprises a grate hold-down means 
below the grate, and a threaded nut attached to the hold-down means. A bolt is passed 
through an opening in the grate and screwed into the nut, to lock the grate in the frame. 
[0010] The bolt head is specially configured, requiring a specially constructed wrench 

to unscrew the bolt for removing the grate from its frame. Only authorized sewer 
maintenance personnel use the specially constructed wrenches for sewer clean-out or repair 
purposes. Unauthorized persons are normally unable to obtain the special wrenches. 
[0011] The principal aim of the invention is to provide an improved grate locking 

mechanism requiring a special wrench for unlocking the mechanism. A related aim is to 
provide a low cost locking mechanism for conventional sewer grates, with minimal 
modification of the grate or its mounting frame. 

The Drawings 

[0012] Fig. 1 is a cross sectional view through a conventional sewer grate and its 

mounting frame. 

[0013] Fig. 2 is a view taken in the same direction as Fig. 1, but with the sewer grate 

removed from the mounting frame. A drilling fixture is shown in position on the mounting 
frame prior to drilling an installation hole. 

[0014] Fig. 3 is a top plan view of the drilling fixture shown in Fig. 2. 

[0015] Fig. 4 is a view taken in the same direction as Fig. 1, but showing a locking 

mechanism of the present invention connected between the grate and its mounting frame. 
[0016] Fig. 5 is a top plan view of the structural assembly depicted in Fig. 4. 
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[0017] Fig. 6 is an enlarged fragmentary sectional view taken on line 6-6 in Fig. 5. 

[0018] Fig. 7 is an enlarged top plan view of a locking bolt used in the mechanism of 

Figs. 4 through 6. 

[0019] Fig. 8 is a fragmentary transverse sectional view taken through the bolt shown 

in Fig. 7. 

[0020] Fig. 9 is a fragmentary section view through another locking mechanism 

embodying features of the invention. 

[0021] Fig. 10 is a sectional view taken on line 10-10 in Fig. 9. 

[0022] Fig. 1 1 is a transverse sectional view taken on a reduced scale through a grate 

mounting frame. 

[0023] Figs. 12 and 13 are views taken in the same direction as Figs. 7 and 8, but 

illustrating another bolt construction that can be used in practicing of the invention. 

Description of a Preferred Embodiment of the Invention 
[0024] Figs. 1 and 5 show a conventional rectangular sewer grate 1 1 mounted in a 

rectangular mounting frame 13. The grate is of one-piece cast iron construction that includes 
a series of bars 15 connected in a grid spaced to form drain openings 17. Typically, the grate 
weighs about one hundred fifty pounds. The grate has its outer peripheral edge area resting 
on ledges 19 formed in side walls 18 of the mounting frame. The edges are recessed a 
sufficient distance below the upper edge of frame 13 such that the upper surface of grate 1 1 is 
in the same plane as the concrete (or asphalt) pavement surface 20. Frame 13 is embedded in 
the pavement to form a permanent part of the road structure. 

[0025] Usually the sewer grate is located near the curb of the roadway to receive 

surface rain water through drain openings 17. 

[0026] The present invention is more particularly concerned with a locking 
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mechanism for removably retaining grate 11 on frame 13. Figs. 4 through 8 illustrate a 
preferred locking mechanism constructed according to the invention. The mechanism 
comprises two angle members 23 attached to opposite side walls of frame 13 below ledges 
19. Each angle member has one leg element 25 mounted flatwise along frame side wall 18, 
and a second leg element 27 extending horizontally inwardly from the frame side wall 
parallel to the general plane of grate 11. Each leg element 25 has a circular hole receiving 
a cylindrical pin 29. Pin 29 could also be a threaded bolt. 

[0027] As shown in Fig. 4, each pin 29 extends into a hole 31 drilled into the frame 

side wall, whereby the angle member has a specific orientation, dictated by the location of 
drilled hole 31. The purpose of each hole 31 is to properly locate the associated angle 
member 23 with respect to the grate. Figs. 2 and 3 illustrate a drilling fixture used to 
consistently locate drilled holes 31. 

[0028] Referring to Fig. 4, angle members 23 are welded, as at 33, to the frame 

side wall on opposite sides of the grate opening. During the welding operation, each pin 
29 locates the associated angle member 23 with respect to the frame opening. Preferably, 
each pin 29 is hammered in a press fit in a hole 31. Also, the hole in angle member 23 has a 
press fit on pin 29. The welding operation is carried out after the angle member has been 
located into its final position, seated against the frame side wall. 

[0029] Each angle member 23 is welded, as at 35, to a conventional threaded nut 37. 

The angle member thus supports the nut, in a permanent fixed location near one of the frame 
side walls. 

[0030] Angle member 23 could be located by using a pair of spaced pins, a pair of 

spaced bolts, or a pin and a bolt located to prevent the angle member from swaying about a 
single pin. Using a pair of pins could be a substitute for welding the angle member to the 
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frame side wall. 

[0031] The nuts 37 are shown as separate structures welded to angle members 23. 

However, the nuts could alternatively be formed as threaded (tapped) holes in leg elements 
27. Angle member 23 has a wall thickness of about one fourth inch, which would be 
sufficient for a tapped hole. 

[0032] Referring to Figures 5 and 6, the sewer grate carries two spaced hold-down 

means, each including a flat rectangular plate 39 and two inverted channel elements 41. 
Each channel element partially encircles a grate bar 15, with the ends of the channel 
flanges being welded to the upper face of plate 39, as at 43. The plate-channel element 
assembly thus becomes a slightly loose but permanent part of the grate structure. The 
channel elements are welded to plate 39 with the grate removed from frame 13. Channel 
elements 41 support plates 39 on the underside of the sewer grate. 

[0033] Each plate 39 has a hole or aperture 45 for receiving the shank of a locking 

bolt 47. Each bolt is screwed into the nut 37 until head 49 of the bolt abuts plate 39 to secure 
grate 1 1 and the associated plates 39 to frame 13. Leg element 27 of each angle member 23 
has a clearance hole that is slightly larger than the threaded hole in nut 37, whereby the bolt 
can be readily threaded into or out of the nut. 

[0034] Grate 11 is removed from mounting frame 13 by unscrewing the two bolts 

from their nuts 37. In order to prevent such removal of the grate by unauthorized persons, the 
head of each bolt is specially constructed so that a special wrench is required for removing 
the bolt. As shown in Figs. 7 and 8, the bolt head has a cylindrical side surface 51, and a 
hexagonal cavity 53 extending from the top end 55 of the bolt head. A conventional, C- 
shaped roll pin 57 is driven into a drilled hole in the bottom of cavity 53. Pin 57 obstructs the 
insertion of a standard socket wrench into the cavity. 
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[0035] As shown in Fig. 7, cavity 53 would ordinarily accept a standard hexagonal 

socket wrench. A conventional socket wrench is modified by drilling an axial hole into the 
male wrench end of the wrench element, as at 58 in Fig. 6. Hole 58 enables the modified 
wrench end to be inserted into cavity 53 for screwing or unscrewing bolt 47. 
[0036] Figs. 12 and 13 illustrate an alternative locking bolt construction. In this case, 

the obstructing pin 57a is inserted as a press fit into two holes aligned on opposite sides of the 
bolt head cavity. The mating wrench has a standard hexagonal head modified by the addition 
of a slot extending across the head diameter to fit over pin 57a. 

[0037] As seen in Fig. 6, plate 39 has its aperture 45 located midway between two 

grate bars 15. However manufacturing tolerances on the sewer grate and hold-down structure 
are such that aperture 45 may not in every instance be located exactly midway between two 
grate bars. Therefore, aperture 45 is preferably elongated in a direction normal to the 
grate bars, as shown in Fig. 6. Slight misorientations of apertured plate 39 will not interfere 
with the bolt being received into nut 37. As previously noted, the location of nut 37 is 
dictated by drilled hole 3 1 (Fig. 4). 

[0038] Figs. 2 and 3 illustrate a drilling fixture used to form holes 31 in frame side 

walls 18. The fixture comprises a conventional drilling machine 61 having a rotary chuck 
for mounting a drill bit 63. The drilling machine 61 is mounted on the underside of a steel 
plate 65. 

[0039] Plate 65 constitutes a movable carriage for the drilling machine, such that 

movement of the plate 65 in the arrow 76 direction (Fig. 2) causes rotating drill bit 63 to form 
a circular hole 31 at a precise location in frame side wall 18. Carriage (plate) 65 is movably 
suspended from a portable bed structure 74 that comprises a rectangular ring 77, and two 
horizontal guide rods 79. Collars 81, containing antifriction linear bearings, support plate 
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65 and guide rods 79, whereby plate 65 is free to move back and forth below the guide 
rods. The bed structure 74 and carriage 65 can be lifted as a unit into and out of grate 
mounting frame 13. The bed structure 74 is sized so that it can snugly fit into frame 13 
on ledges 19. 

[0040] In order to advance the drill bit 63 into the wall 18 material, a manually- 

operated lever mechanism is mounted on carriage 65. The lever mechanism comprises an 
elongated handle 83 having a pivotal connection 85 with the carriage. Link means 87 
connects the handle by pivotal connection 88 to a plunger 89 that is slidable mounted in a 
tubular guide 90 attached to carriage 65. Plunger 89 carries an adjusting screw 91 for varying 
the effective length of the plunger. 

[0041] With the fixture in the Fig. 2 position, handle 83 is manually swung 

leftwardly, as indicated by arrow 93, whereupon link means 87 exerts a leftward force on 
plunger 89. Plunger screw 91 braces the handle motion so that the lower end of the 
handle pushes carriage 65 and drill bit 63 toward the right side of wall 18. During the 
drilling operation, the user pulls on handle 83 to penetrate the drill bit into cast iron wall 18. 
[0042] In order to drill a hole in the opposite side of wall 18, the fixture is reversed 

end for end, such that drill bit 63 faces leftwardly rather then rightwardly. Carriage 65 is 
moved in a right-to-left direction to produce the desired drill bit penetration. 
[0043] The handle-linkage system of Fig. 2 is advantageous because it increases the 

mechanical advantage of the handle. The pushing force on the carriage is thus greater than 
the pulling on the handle effort. Stated differently, pulling the handle 83 through a stroke 
distance appreciably greater than the necessary carriage motion stroke applies a relatively 
great operating force to the carriage 65. 

[0044] Figs. 9 and 10 illustrate another form of the invention. In this case, each 
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locking nut 37a is retained in a channel-like retainer 23a, such that the nut location is 
adjustable a limited distance along the channel length. The grate hold-down means 
comprises an apertured plate 39a formed integrally with an upstanding hook structure 41a. 
[0045] Each retainer 23a is welded to a side wall 18 of the frame 13, as at 33. Prior to 

the welding step, the retainer is oriented on walls 18 by suitable fixturing. Fig. 11 shows in 
dashed lines an expansible bar-like fixture 95 having depending T-shaped grippers 97 
engageable with the respective channel elements 23a. When the fixture is lowered onto 
ledges 19, the channel elements 23a are suitably positioned against walls 18, such that the 
channel elements can then be welded to frame 13 in the desired fashion. Fixture 95 serves the 
same general purpose as the location pins 29 in the embodiment shown in Figs. 4 through 6. 
In each case the nut retainer means (23 or 23a) is properly oriented on frame 13 prior to its 
being welded to the frame. The aim is to precisely orient nut 37 or 37a relative to locking 
bolt 47. 

[0046] Figs. 4 through 6 represent the preferred embodiment of the invention. Figs. 9 

and 10 illustrate a less preferred construction that could be used in order to receive some 
benefits offered by the invention. The invention relates to the construction of the locking 
mechanism and also to the method of installing and fabricating the locking mechanism on the 
sewer grate and mounting frame. 

[0047] The invention may be used on pre-existing sewer grates or on newly 

manufactured sewer grates. In the former case, the drilling and welding operations are 
performed in the field (at the job site). In the latter case, the drilling and welding operations 
are performed in a manufacturing facility. The drilling apparatus shown in Figs. 2 and 3 is 
especially designed for use at the job site. 
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